Maths Frameworking Pupil Book 2.1 Answers

Chapter 1 answers
Exercise 1A 

1
a −2
b 3
c 1
d 4
e −8
f −4
g 6
h −8


i 6
j −10
k 3
l 0
m −1
n −10 
o −4 
p -13

2
a 4
b 2
c −6
d 14
e −3
f −1
g 4
h −7



i −8
j 7
k −12
l −2 
m 0
n 0
o −14
p 1
3
a 5
b −17
c −10
d −22
e 10
f 0
g −5
h −100

   
i 7
j −280
k −30
l −24
4
a 12
b 17
c 32
d −7
e 0
5
a 12
b 11
c 0
d 14
e −2
f 7 
g 3
h −7

  
i 14
j −6
k 0   
l 10   
m −6   
n 10   
o 20   
p 4
6
a 21   
b 0  
c 33  
d −10   
e 39   
f 62   
g −5   
h 150

   
i 27  
j −200   
k 36   
l 8
7
a −4   
b −5   
c −7   
d −6   
e 16   
f −12   
g 20   
h −14
8
a 10   
b 0   
c 15   
d −10   
e 13   
f −2   
g −12   
h 15

   
i −6   
j −14   
k 11  
l 17   
m 1   
n 0   
o −15
9
Mon 7, Tue −9, Wed 3, Thu 6, Fri −3, Sat 7

10
21 m
Activity: Brick walls

A
a −6, 5 : 15, −11, 11 : 26, −22 
      b 5, −7 : −1, 12, −12 : −13, 24

Exercise 1B

1
a −6
b −12
c −10
d −18


e −24
f −20  
g −1 
h −6  


i −14   
j 16 
k −60
l 32


m −30 
n −18
o −28
p −33 
2
a −4   
b −6
c −3   
d −2   


e −2 
f −4   
g −3   
h −6   


i −5   
j 2   
k −6   
l 2   


m −7   
n −4   
o −6   
p −2
3
a −6   
b 4   
c −3   
d 3   


e −24 
f 8   
g 5   
h −6   
i −6
4
a 1 × 3 = 3, 0 × 3 = 0, −1 × 3 = −3, 


−2 × 3 = −6    


b 1 × −2 = −2, 0 × −2 = 0, −1 × −2 = 2, 


−2 × −2 = 4   


c −2 × 1 = −2, −1 × 1 = −1, 0 × 1 = 0, 


1 × 1 = 1, 2 × 1 = 2

5
a 8  
b 15   
c 25  
d 24   


e 21   
f 20   
g 12   
h 18


i 14   
j 18   
k 70  
l 40   


m 24   
n 30   
o 33   
p 48

6
a 3   
b 4   
c 3   
d 4   


e 3   
f 4   
g 3   
h 5


i 5   
j 2   
k 4   
l 2  


m 7   
n 6   
o 2   
p 5

7
a −4   
b 3   
c −3   
d 10   
e 5   


f 12   
g −2   
h −36   
i −6

8
a −15  
b 24 
c −36   
d 35   


e −32
f 30   
g −20  
h 28   


i −24   
j 30
k 88   
l −54  


m −55  
n 42   
o −48   
p 60

9
a 5
b −8   
c 4   
d −6   


e 2
f −5   
g 3   
h −7   


i 4   
j 5
k −3   
l 7   


m −12  
n −11   
o 3   
p −6

10
a 32   
b −4   
c −35   
d −55  


e 5
f −80   
g 7   
h −8   


i 77   
j 9
k −36   
l 20   


m −7   
n −9   
o 7   
p −84

Challenge: Algebraic magic squares

[image: image1.wmf]2

3












Exercise 1C 

1
a 1, 2, 7, 14   

b 1, 5, 25  
c 1, 2, 4, 7, 14, 28   



d 1, 3, 5, 9, 15, 45
e 1, 2, 4, 5, 8, 10, 20, 40

  
f 1, 2, 5, 10, 25, 50   
g 1, 5, 7, 35
h 1, 2, 3, 4, 6, 9, 12, 18, 36  
 


i 1, 2, 3, 4, 5, 6, 10, 12, 15, 20, 30, 60
j 1, 2, 4, 5, 10, 20, 25, 50, 100
2
a and b any of 10, 14, 35, 70

3 
1 and 4 or 5 and 20

4
a 1, 5

b 1, 2, 3, 6
c 1, 2, 4

d 1, 5

e 1, 2, 5, 10
f 1, 2, 4


g 1, 2, 3, 6
h 1, 3, 9

5 
1, 2, 3, 5, 6, 10, 15, 30
6
a 3   
b 8   
c 6   
d 2   
e 7   
f 4   
g 9   
h 1
7
a 10 
b 5   
c 6   
d 14   
e 15   
f 12   
g 25   
h 20
8
a 7   
b 8   
c 27   
d 28
9
a 
[image: image628.emf] 
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b 
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c 
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3

   
d 
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3

   


e 
[image: image5.wmf]3

16

  f 
[image: image6.wmf]3

4

   
g 
[image: image7.wmf]3

5

   
h 
[image: image8.wmf]2
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10
a 8s   
b 7
Investigation: Tests for divisibility

A  
ends in an even number
B
a and b pupils’ own work
 c digits add up to a multiple of 3
C  
last two digits divisible by 4
D  
ends in a 5 or 0
E  
digits all add up to a multiple of 3 and the number is even
F  
digits add up to a multiple of 9
G
a 90, 114, 120, 480, 1503, 111 111   
b 120, 480, 716    


c 90, 114,  120, 480    


d 90, 1503   

e 90, 120, 480

Exercise 1D

1
a 5, 10, 15, 20, 25, 30, 35, 40, 45, 50  
b 3, 6, 9, 12, 15, 18, 21, 24, 27, 30   


c 4, 8, 12, 16, 20, 24, 28, 32, 36, 40   
d 7, 14, 21, 28, 35, 42, 49, 56 ,63, 70    


e 11, 22, 33, 44, 55, 66, 77, 88, 99, 110
2
a any 3 digit even number, for example 356    


b any 3 digit even number, for example 704

3  
any 2 multiples of 5 that add together to give a multiple of 10, for example 15 and 25 or 30 and 40

4
a 12, 24, 18, 72, 10, 54, 60, 100   
b 12, 15, 24, 18, 45, 72, 54, 60   


c 12, 24, 72, 60, 100   


d 15, 45, 10, 55, 60, 100, 25  


e 12, 24, 18, 72, 54, 60    


f 18, 45, 72, 54
5
a 10, 20, 30, 40, 50    


b 15, 30, 45, 60, 75    


c 20, 40, 60, 80, 100   


d 40, 80, 120, 160, 200  


e 11, 22, 33, 44, 55
6
a i 6, 12, 18, 24, 30
ii 8, 16, 24, 32, 40
iii 9, 18, 27, 36, 45
iv 12, 24, 36, 48, 60    


b i 18
ii 24
iii 36  
iv 24
7
a 12
b 30   
c 30  
d 56   
e 40   
f 45   
g 63   
h 48
8
a 20
b 12  
c 90   
d 90   
e 60   
f 120   
g 180
h 60
9
420
10
90 seconds
11
96 cm
12
15
Challenge: LCM and HCF

A
a 20, 4
b 18, 3   
c 60, 5   

B
a i 5, 10   
ii 3, 12   
iii 4, 16   

b y    

C
a i 1, 35   
ii 1, 12   
iii 2, 22   


b xy

Exercise 1E 

1
a 9   
b 25   
c 4   
d 36   
e 1   
f 16

   
g 49   
h 64   
i 81   
j 100   
k 144   
l 121
2
a 169
b 441
c 225 
d 289   
e 529   
f 961


g 196
h 324
i 625
j 2025   
k 361   
l 1089
3
a 27   
b −1
c 125
d 64   
e 343   
f 512

   
g 8   
h 729
i 216
j 1000   
k −8   
l 1331
4
a 64 cm²   
b 169 cm²  
c 49 cm²  
d 441 cm²
5
a 125 cm³ 
b 1728 cm³  
c 29 791 cm³   
d 729 cm³
6
a 10   
b 15   
c 7

   
d 20   
e 36   
f 16   


g 80   
h 30  
i 28   j 54
7
52 + 122 = 132;    62 + 82 = 102;      102 + 242 = 262;   7² + 24² = 25²
8
a 6   
b 4   
c 3   
d 120   
e 15   
f 21   
g 90   
h 15
9
a 2   
b 2   
c 2   
d 50   
e 45   
f 21   
g 40   
h 60
10
27 cm3
11
36 cm2 
12
You cannot have the same sign multiplied by itself without getting a positive number.
13
for example −1 × −1 × −1 = −1
Challenge: Square roots with a calculator

A
a 3.5   
b 182   
c 17.1   
d 9.9    
B
a 22.4  
b 31.4   
c 8.7   

d 6.5
Exercise 1F 

1
a 20   
b 30   
c 28   
d 45   
e 50

  
f 75  
g 105   
h 175   
i 63   
j 125
2
a  2 × 3 × 7   
b 3 × 5 × 5   
c 2 × 2 × 5 × 7   
d 2 × 5 × 5 × 5


e 2 × 2 × 2 × 2 × 2 × 3 × 5 

f 2 × 2 × 2 × 3 × 3


g 2 × 2 × 2 × 2 × 2 × 3   
h 2 × 2 × 2 × 2 × 2 × 2 × 2 × 2
3
a 2 × 3   
b 3 × 3
c 2 × 2 × 3 
d 2 × 3 × 3

   
e 2 × 11  
f 2 × 3 × 5   
g 2 × 2 × 2 × 5   
h 2 × 5 × 5  

 
i 5 × 11   
j 2 × 2 × 2 × 3 × 5
4
a 2 × 2 × 2 × 3   
b 2 × 2 × 7   
c 2 × 2 × 3 × 5   
d 2 × 2 × 5 × 5    e 2 × 3 × 5 × 5
5  
2, 3, 4 = 2 × 2, 5, 6 = 2 × 3, 7, 8 = 2 × 2 × 2, 9 = 3 × 3, 10 = 2 × 5, 11, 12 = 2 × 2 × 3
6
a  2, 3, 5, 7, 11   
b prime numbers
7
a 2 × 2 × 5   
b 2 × 5 × 5   
c 2 × 2 × 5 × 5   
d 2 × 2 × 2 × 5 × 5 × 5

8 
2 × 2 × 2 × 2 × 2 × 2 × 5 × 5 × 5 × 5 × 5 × 5
9  
because 1 is not a prime number

Challenge: LCM and HCF diagrams

pupils’ own diagrams 

	Chapter 1: Answers to Review questions 



b
i and ii any one of 10, 12, 15, 20, 30, 60

2  
18 and 2

3
a 45  
b 30  
c 75  

d 99
4
a i 30, 15, 6, 12, 24   
ii 30, 15, 5   

iii 30    


b i 5, 1, 2   
ii 30, 15, 5, 1, 2, 6   
iii 1, 2, 6, 12
5
a 35   
b −5   c −32   
d −48   
e 8


f −63   
g 3   
h −9   
i 72   
j 5


k −44   
l 20  
m −6   
n −64   
o 9   
p −96
6
a for example: 21 is odd but a multiple of 7    



b An even number is exactly divisible by 2.


c itself and 1    

	Chapter 1: Answers to Challenge – The Eiffel Tower



d 23 and 29 are the primes between 20 and 30, both odd
7  
3√27 , √25 , 23 , 72  
8
a 36 cm²   
b 1024 cm²
9
a 64 cm³   
b 2744 cm³
10  5, 6, 10, 12, 15, 20, 30
11
a 35  
b 18  
c 72

1
1789

2
1989

3
2039

4
4 times

5
19 178

6
37 500 kg

7
1350 tonnes

8
325 m

9
€14 = £11.67, so the Eiffel Tower was cheaper by £18.33.


Chapter 2 answers

Exercise 2A 

1
a, c, e, g

2
Check pupils’ diagrams.
3   
a, b, f, h

4  
a YZ    
b RS  
c AC and BD    
d EH and FG

[image: image547.png]


5

6
a ED, DC and CB
 b angle C and angle D    



c ED and BC
  
 d ED and DC, BC and DC

Activity: Parallel and perpendicular lines
A

pupils’ own sketches

B 
 
The two lines are parallel.
Exercise 2B 

1
a 55°
b 42°
c 38°
d 42° 

2
a 40°
b 43°
c 32°
d 45°
3
a 65°
b 35°
c c = 66°, d = 48°
d e = 86°, f = 47°  

4
a 71º
b 102º
c 55º
d 54º
e 57º
f 28º
g g = 50º, h = 40º
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5


6
a = 40°, b = 60°, c = 80°
7
a 112º
b 110º
c 67º
d 88º
e 72º
f 144º    

8
a 70º
b 140º
c 105º 
d 61º    
Reasoning: Interior and exterior angles of triangles

A
a = 43° (interior angle), b = 137° (exterior angle)

B
c = 56° (interior angle), d = 124° (exterior angle)

C
e = 45° (interior angle), f = 135° (exterior angle)
Exercise 2C 

1
a 4 units right and 1 unit up
b 3 units left and 2 units up


c 1 unit right and 3 units down
d 4 units left 
2
a – d

[image: image549.jpg]......





3
a 6 units right
b 3 units left and 3 units down
c 7 units right and 5 units down    

    
d 4 units left and 2 units up
e 7 units left and 1 unit down    

4
a A(3, 3),  B(3, 1),  C(0, 1)


b and d
[image: image550.jpg]




c (5, 7),  (5, 5),  (2, 5)
e (8, 4),  (8, 2),  (5, 2) 

f 5 units left and 1 unit down
5
4 units right and 5 units down   
6
a 2 units right and 4 units up


b 3 units right and 2 units down


c 3 units left and 6 units down 
Investigation: Dotty translations
A
3   

B
8

Exercise 2D 

1


a 180° clockwise




b 90° anticlockwise



c 90° clockwise
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2 
a
b
c
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3 
a
b
c
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4 
a
b
c
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5
a – c 
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d a rotation of 90° clockwise about the point X

e a rotation of 180° clockwise (or anticlockwise) about the point X
f a rotation of 90° anticlockwise about the point X

6
a and b


[image: image9]

c rotation of 180° about (2, 4)

7
a P(2, 9), Q(3, 5), R(1, 5)


b and d

[image: image561.jpg]a b C n d
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c Pʹ(9, 8), Qʹ(5, 7), Rʹ(5, 9)


e Pʹʹ(1, 2), Qʹʹ(5, 3), Rʹʹ(5, 1)

Challenge: Finding the centre of rotation

A
(6, 4)

B
(5, 4)
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	Chapter 2: Answers to Review questions 


2
a 43°
b 93°

c c = 68°, d = 44°
d 46°    
3
a 134°
b 67°    

4
a true
b true

c false


d true    

5
a A(2, 3), B(3, 3), C(4, 1), D(1, 1)   
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b

c Aʹ(8, 7), Bʹ(7, 7), Cʹ(6, 9), Dʹ(9, 9)   
d a rotation through 180° clockwise (or anticlockwise) about the point X 

6
a 4 units right and 2 units down
b 6 units right and 1 unit up


c 3 units left and 3 units down
d 1 unit left and 5 units up
	Chapter 2: Answers to Challenge – Constructing triangles 


1
Check pupils’ constructions.
2
a Check pupils’ constructions.
b P = 68°, ∠R = 47°

c 9.8 cm

3    Check pupils’ constructions.

Chapter 3 answers

Exercise 3A 

1
a blue 
b grey 
c impossible

2
a 2p 
b 10p 
c unlikely

3 
a 
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b 
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c 
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d 
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e 
[image: image14.wmf]3
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f 
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g 
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=
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h 
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=
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4
a red 

b i 
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ii 
[image: image21.wmf]2

10

=
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iii 
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5
a 17 
b i 
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ii 
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6
a 
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b 
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=
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c 
[image: image29.wmf]7
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d 0

e 
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f 
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=
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g 
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h 1

7
a 50 

b i 
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ii 
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iii 
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iv 
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9
a 
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b 
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=
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c 
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d 0

 
e 
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f 
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g 
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h 1

10
a 
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b 
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c 
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d 
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e 
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f 
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g 
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h 
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i 
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11 1 – 0.6 = 0.4 

Activity: Choosing numbers

A
a 
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b 
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c 
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B 
pupils’ own work

Exercise 3B 

1
a
i 
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ii 
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iii 
[image: image73.wmf]5

10

=
[image: image74.wmf]1

2

 

b no, as not all similar

2
a
i 
[image: image75.wmf]2

10

=
[image: image76.wmf]1

5

  
ii 
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iii 
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iv 
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v 0    

b yes,  a lot of 1s

3
a
i 
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=
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iv 
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v 
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vi 
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vii 0    

b not biased as all similar results

4–7  pupils’ own results

Activity: Rolling two dice

pupils’ own results

Exercise 3C 

1
a 10  
b 7   
c 2   
d 8   
e 10 

  
f 4   
g 3   
h 3   
i 4   
j 2

2
a 
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b 
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c 
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d 
[image: image94.wmf]8
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e 
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f 
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g 
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h 
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j 
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3
a 
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b 
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c 
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4
a 
[image: image109.wmf]1

10


b 
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c 
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d 
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e 
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f 
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h 
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a 
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b 
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d 
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e 
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g 
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i 
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6
a 
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b 
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c 
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e 
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Activity: Boats

A
a There should be more boats with blue hulls than any other colour.

b There should be less boats with red hulls than any other colour.

c There should be equal numbers of boats with and without flags at the top of the mast.

B 
pupils’ own answers

Exercise 3D 
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	a
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	3
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	7
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	a
	Plain
	Plain

	
	
	Plain
	Cheese & onion

	
	
	Plain
	Salt & vinegar
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5
a MM, MW, WW, WM   

b There are 4 possibilities so it’s 
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	6
	a
	Cube
	Cube

	
	
	Cube
	Sphere

	
	
	Cube
	Cylinder

	
	
	Sphere
	Cube

	
	
	Sphere
	Sphere

	
	
	Sphere
	Cylinder

	
	
	Cylinder
	Cube

	
	
	Cylinder
	Sphere

	
	
	Cylinder
	Cylinder


b having more 

cubes and 

spheres than 

cylinders 

	7
	a
	0
	1
	2
	3
	4
	5

	
	
	1
	0
	1
	2
	3
	4

	
	
	2
	1
	0
	1
	2
	3

	
	
	3
	2
	1
	0
	1
	2

	
	
	4
	3
	2
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	0
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b 1 and 2    
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9 Rolling one dice and getting a 6 is more likely (
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) than rolling 2 dice with a total of 6 (
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).
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Problem solving: Socks
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Exercise 3E 

1
a butter side down as about 
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4

 are like that   


b the 72 out of 250 as this has the most trials  

c 
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 = 
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d do more trials

2
a yes, a big difference between the 1 and the 2   

b more trials
c 
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c The last result shows the most data.
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d Do the trial again on more days and times.

Problem solving: Rolling two dice

pupil’s own results – if the dice are fair then the answers should be close to the following:

A 
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	Chapter 3: Answers to Review questions


1
a all numbers less than 5   


b more odd numbers than even numbers used

c no multiples of 3 used

2
a 
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b 
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4
a triangles with 110°, 10°, 60°; 120°, 20°, 40°; 130°, 30°, 20°   

b
i 
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ii 0   

c 1

5
a
i  
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ii  
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b
i 0   
ii 
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a 
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b two white marbles, to make the number of white marbles the same as the number of blue marbles

7
a

	Plain
	Plain

	Plain
	Chicken

	Plain
	Salt and vinegar
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	Salt and vinegar
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	Chapter 3: Answers to Financial skills – Fun in the fairground 


1
128
2
£192

3
a 
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b 
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c 
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4
a 
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b 
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5
a £7.50
b 
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6
a 
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9


b 
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5



c 
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45
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a 
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45


b 
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c 
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9


9
a 4




b
i  very unlikely
ii unlikely
iii very likely

10
a 240
b 5

c 48

Chapter 4 answers

Exercise 4A 

1
a 37p
b 85p
c £3.24


d £62.00
e £930

2
a 7 cm
b 3.25 km
c 4.2 kg


d 340 people
e 67.2 m

3
a £36
b £162
c £4.05


d 63 kg
e 1125 m

4
a £6.90
b £22.08
c £2.76


d £31.74
e £37.95

5
a £6.40
b £19.20
c £51.20


d £25.60
e £44.80
f £3.20

6
show that 0.16 × £83 = £13.28 and 
0.83 × £16 = £13.28

7
a  £29.40
b £23.56
c 24.8 kg


d 13.76 m
e £2185
f 4.84 km


g £78
h £70

8
a 24%
b 122%
c 48%
d 32%


e 60%
f 80%
g 96%
h 68.6%
9
a 5%
b 20%
c 45%


d 75%
e 90%
f 61.7%
10
a 62.5%
b 30%
c80%


d 67.5%
e 32.5%
f 72%
11
a 12.5%
b 30%
c 81%


d 77%
e 22.5%
f 5%

12
a 20%
b 90%
c 40%


d 80%
e 8%

13
a 46%
b 25%
c 9%


d 13%
e 87%
f 30%
14
12.3%

15
a 185 ÷ 680 × 100 = 27%, to the nearest whole number


b


	Item
	Amount
	Percentage

	Rent
	£185
	27%

	Food
	£128
	19%

	Clothes
	£49.50
	7%

	Travel
	£32.60
	5%


16
a yes, 10 is 25% of 40 

b yes, 10 is 20% of 50 

Challenge: What is in the waste?

A
The percentages are 35%, 16%, 


21%, 28%.

B
pupils’ own charts

Exercise 4B 

1
a
£0.74
b £81.40

2
a
65%
b
£3.85
c
£250.25

3
a
£18.70
b
£132
c
£46.75
d
£267.52

4
a
£37.80
b
£243
c
£21.51
d
£76.77

5
a
81 kg
b
12.15 kg
c
199.8 kg
d
118.8 kg

6
a
58.5 kg
b
8.45 kg
c
377 kg
d
4.55 kg

7
a
512 m
b
25.6 km
c
112 cm2
d
10 080 litres

8
a
2.8 km
b
33.6 cm
c
68 m2
d
232 ml

9
a
££76.20
b
£8.10
c
£334.80
d
£169.92

10
a
£294
b
£406
c
£518
d £546

e £616

11
a
66.34 kg
b
85.56 kg          c
113.46 kg   
d127.1 kg
e 146.32 kg

12
a
£414
b
£43.50
c
£11.94
d
£3192

13
a
£2460.50
b
£2279.20
c
£2123.80
d
£1683.50

14
a


	Full price
	20% off
	40% off
	60% off
	80% off

	£130
	£104
	£78
	£52
	£26



b i
The price with 80% off is half the price with 60% off.


ii
The price with 60% off is half the price with 20% off.

Financial skills: Flow chart
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B

Exercise 4C 

1
8%

2
15%

3
a
£66
b
12%

4
a
2.8 kg
b
40%

5
a
18
b
15%

6
a
2.4 kg
b
4%

7
35%

8
11%

9
12%

10
28%

11
a 23%
b 33%
c 62%
d 37%

12
a
13%
b 10%
c
36%
d
6%

13
a
+18%
b −33%
c
+24%
d
−30%

Financial skills: Pay rises 

A


	Name
	Old weekly pay
	Pay rise
	New weekly pay

	Ms Scarlet
	£420.50
	£16.82
	£437.32

	Mrs White
	£842.30
	£33.69
	£875.99

	Mr Black
	£625.70
	£25.03
	£650.73


B

	Name
	Old weekly pay
	New weekly pay
	Percentage rise

	Ms Green
	£753.40
	£773.40
	2.7%

	Mr Grey
	£357.65
	£377.65
	5.6%

	Mr Brown
	£904.21
	£924.21
	2.2%


C
Check pupils’ answers, with reason.
	Chapter 4: Answers to Review questions 


1
a
£31.45
b
£12.95
c
£179.45
d
£216.45
2
a
44%
b
55%

3
30%

4
a
9.8%
b
20%

5
a
£19.20 per week
b
£22.40 per week


c
£49.60 per month
d
£72.40 per month
6
a
36%
b
19%

7
35%

8
£330

9
a
English 72%, Maths 79%, Science 73%
b
Maths

10
a
48%
b
41.7%

11
£1.24

12
a
42 000
b
33 600

13
a
32%
b
68%

14
£39.94

15
£63.60

	Chapter 4: Answers to Challenge – Changes in population 


1
a
6.6 million
b 11.8%
2
a
9.6 million
b 76.8%

3
a
Australia
b Australia

4
a and b


[image: image568.jpg]10
12
13





5
a 4 440 000 000
b
5 260 000 000



c
0.82 billion (820 000 000)
d 18.5%

e
15.4%

6
a
2 183 000 000
b
2 693 000 000


c
510/2183 × 100 = 23 %


d
23%, 39%, 9%, 19%, 16%


e
No, Africa has the largest percentage change but not the largest population.

Chapter 5 answers

Exercise 5A

1
1, 1, 2, 3, 5, 8, 13, 21, 34, 55, 89, 144

2
1 and 144
3  
a add one more each time or + 2, + 3, + 4, + 5


b 1, 3, 6, 10, 15, 21, 28, 36, 45, 55
    
c 1, 3, 21, 55

4
a 26, 42, 68, 110  
b 39, 63, 102, 165   



c 29, 47, 76, 123    
d 42, 68, 110, 178

5 
 2, 3, 5, 13, 89

6 
a i 7  
ii 12   
iii 20   

b 143, the answers are all 1 less than two terms further on in the sequence

7  
a 32 = 9 and 2 × 5 = 10, so the difference = 10 – 9 = 1.  The difference is still 1.

    
b 2 more examples to show the difference is 1

Problem solving: Dividing Fibonacci terms

A

	Term 
	Previous term
	Division
	Answer

	1
	1
	1 ÷ 1
	1

	2
	1
	2 ÷ 1
	2

	3
	2
	3 ÷ 2
	1.5

	5
	3
	5 ÷ 3
	1.66666..

	8
	5
	8 ÷ 5
	1.6

	13
	8
	13 ÷ 8
	1.625

	21
	13
	21 ÷ 13
	1.61538..

	34
	21
	34 ÷ 21
	1.61904..

	55
	34
	55 ÷ 34
	1.61764..

	89
	55
	89 ÷ 55
	1.61818..

	144
	89
	144 ÷ 89
	1.61797..


B
The numbers are getting closer to the decimal 1.618 ….  This number is known as the ‘Golden ratio’ and is 1.618 033 988 749 894 848 20 to 20 decimal places.      
Exercise 5B
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Problem solving: Working out algebraic rules
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Exercise 5C

1 
a i 7, 9, 11   
ii 25   
iii 45   

b i 5, 8, 11   
ii 32   
iii 62   

c i 9, 13, 17   
ii 45   
iii 85
   
d i 11, 21, 31
ii 101   
iii 201    


e i 15, 22, 29   
ii 78   
iii 148
2 
a i 3, 7, 11   
ii 31   
iii 199   

b i 2, 7, 12   
ii 37  
iii 247  

c i 6, 13, 20   
ii 55   
iii 349

d i 0, 6, 12   
ii 42  
iii 294    


e i 5, 14, 23   
ii 68   
iii 446

3
a 3, 6, 9, 12, 15 
b 5, 10, 15, 20, 25  
c 7, 14, 21, 28, 35

   
d 8, 16, 24, 32, 40   
e 10, 20, 30, 40, 50

      Each sequence is the start of one of the multiplication tables.

4   
a 2n + 1  
b 5n + 3   
c 4n – 2   
d 7n – 5 

5  
a 19, 18, 17, 16, 15  
b 15, 12, 9, 6, 3   



c 8, 6, 4, 2, 0    
d 25, 20, 15, 10, 5

6 
a 22  
b 27  
c 5n + 2  
d 252

Problem solving: Matching sequences to their nth term
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	Chapter 5: Answers to Review questions 
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a
b
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2
a
b

[image: image596.jpg]
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3
a
b

4
a i 7, 10, 13 
ii 34 
iii 124 b i 9, 14, 19 
ii 54 
iii 204 


c i 1, 5, 9 
ii 37 
iii 157 d i 2, 5, 8 
ii 29 
iii 119  

5 
a 11



b i 21
ii 31
iii 41
6 
a 21
b 26 



c i 51 
ii 101
iii 201

7
The difference is 1. For example:


take 5, 8, 13 21: 5 × 21 = 105, 8 × 13 = 104, difference = 1


take 21, 34, 55, 89: 21 × 89 = 1869, 34 × 55 = 1870, difference = 1


take 2, 3, 5, 8: 2 × 8 = 16, 3 × 5 = 15, difference = 1


The difference is always 1.
	Chapter 5: Answers to Investigation – Pond borders 


1 
16 and 20

2   
	Pond size
	Number of slabs

	1 m by 1 m
	8

	2 m by 2 m
	12

	3 m by 3 m
	16

	4 m by 4 m
	20


3
add 4

4
28

5
22
Chapter 6 answers

Exercise 6A
1  
a 14 cm2    
 b 96 cm2    
c 100 cm2    
d 135 m2    
e 3.5 m2    
f 7.5 m2
2  
a 4 cm2   
 b 16 cm2    
c 49 m2    
d 72.25 m2    
3  
a 7 cm   
 b 8 cm    
c 15 m   
d 16 m    
4   
a 4 cm   
 
 b 1 cm    
c 6 m    
d 12 m    
5  

	
	Length  
	Width
	Area

	a
	7 cm
	5 cm
	35 cm2

	b
	10 cm
	9 cm
	90 cm2

	c
	9 cm
	7 cm
	63 cm2

	d
	11 cm
	8 cm
	88 cm2

	e
	12 cm
	5 cm
	60 cm2

	f
	25 cm
	4 cm
	100 cm2


6  
8000 m2

7  
3 m

8  
32 cm

Problem solving: Finding lengths and widths

A   l = 10 cm, w = 9 cm

B   l = 30 m, w = 20 m

Exercise 6B
1 
a 4 cm2, 6 cm2, 8 cm2   
b i 10 cm2  
ii 12 cm2   
iii 14 cm2
2 
a 88 cm2    b 136 cm2    
3  

93 cm2
4  

a 75 cm2    
b 72 cm2    


c 85 cm2    
d 52 cm2    
5  

a 48 m2   

b 32 m2    
6  

a 60 cm2    
b 36 cm   
Reasoning: Area subtraction 

A
32 cm2


B
33 cm2


C
48 cm2

Exercise 6C
1  
a 6 cm2  
b 3 cm2   

2  
a 24 cm2  
b 12 cm2   
3  
a i 40 cm2
ii 20 cm2 
b i 120 cm2  
ii 60 cm2 
c i 49 cm2
ii 24.5 cm2
4 
a A = 
[image: image278.wmf]8 × 6

2

= 
[image: image279.wmf]48

2

= 24 cm2 
b A = 
[image: image280.wmf]9 × 4

2

= 
[image: image281.wmf]36

2

= 18 cm2     

c A = 
[image: image282.wmf]11 × 5

2

 = 
[image: image283.wmf]55

2

= 27.5 cm2 
5  
a 30 cm2
b 90 cm2
c 21 cm2
d 31.5 m2
e 28 m2
6   
any 2 measurements with a product of 48 e.g. b = 12, h = 4 or b = 16, h = 3 in any order

7  
a 24 cm2
b 48 cm2
Investigation: Compound triangles 

A   
P = 1 cm2,   Q = 3 cm2,   R = 6 cm2,   S = 10 cm2
B   
20 cm2
C  

a 1, 3, 6, 10
b add 1 more each time or add 2, add 3, add 4
c 15 cm²

D   
35 cm2

Exercise 6D
1
a 15 cm2 
b 15 cm2 
2
a i 24 cm2
ii 24 cm2
b i 27 cm2
ii 27 cm2   
c i 32 cm2
ii 32 cm2
3
a A = 7 × 4 = 28 cm2
b A = 10 × 3 = 30 cm2
c A = 8 × 8 = 64 cm2
4
a h = 32 ÷ 8 = 4 cm
b h = 60 ÷ 5 = 12 cm
c h = 63 ÷ 9 = 7 cm
5
a b = 35 ÷ 5 = 7 cm
b b = 48 ÷ 6 = 8 cm
c b = 9 ÷ 2 = 4.5 cm
6
a 32 cm2
b 120 cm2 
c 63 m2
d 100 cm2
e 49 m2
f 60 cm2
7
2.5 cm

8
a 32 cm
b 51 cm2
Challenge: Problems to work out the height in parallelograms
A
7 cm and 4 cm

B
6 cm

	Chapter 6: Answers to Review questions


1
a
[image: image598.jpg]©<>W






b 26 cm, 16 cm and 14 cm

2
a 21 cm2
b 32 m2
c 65 m2
3
45 cm2
4
a A = 
[image: image284.wmf]10 × 5

2

= 
[image: image285.wmf]50

2

= 25 cm2     
b A = 
[image: image286.wmf]8 × 2

2

= 
[image: image287.wmf]16

2

= 8 m2     
5
a A = 11 × 4 = 44 cm2   
b A = 9 × 3 = 27 m2    
6
a b = 36 ÷ 4 = 9 cm    
b b = 15 ÷ 2 = 7.5 cm
7
a 45 cm2
b 28 m2
c 32 cm2
d 84 m2
8
42 cm2
	Chapter 6: Answers to Investigation – Pick’s formula 


1
	Shape
	Number of dots on perimeter of shape (P)
	Number of dots inside shape (I)
	Area of shape (A) (cm2)

	a
	12
	4
	9

	b
	14
	6
	12

	c
	16
	8
	15

	d
	9
	1
	4.5

	e
	8
	1
	4

	f
	7
	5
	7.5

	g
	10
	8
	12

	h
	14
	14
	20


2
pupils’ own checks
3

	Shape
	Number of dots on perimeter of shape (P)
	Number of dots inside shape (I)
	Area of shape (A) (cm2)

	a
	4
	4
	5

	b
	9
	3
	6.5

	c
	9
	3
	6.5

	d
	5
	5
	8.5

	e
	9
	2
	5.5

	f
	9
	3
	6.5


Chapter 7 answers

Exercise 7A 

1
a (6, 2), (9, 2), (12, 2), (15, 2), (18, 2), (21, 2)
b y stays the same, x goes up in 3s


c 41 does not divide by 3
d (60, 2)

2
a (3, 2), (6, 4), (9, 6), (12, 8), (15, 10), (18, 12)
b y even numbers, x goes up in 3s


c 24 ÷ 3 = 8,  8 × 2 = 16
d (60, 40)

3
a (2, 4), (2, 6), (2, 8), (2, 10), (2, 12), (2, 14)
b x stays the same, y even numbers


c x is 2 and 22 is an even number
d (2, 40)

4
a (4, 6), (6, 9), (8, 12), (10, 15), (12, 18), (14, 21)


b x are even numbers, y goes up in 3s
c 24 ÷ 2 = 7, 7 × 3 = 21


d 39 is not even and 25 is not a multiple of 3
e (40, 60)

5
a (2, 6), (4, 9), (6, 12), (8, 15), (10, 18), (12, 21)
b x are even numbers, y goes up in 3s


c 20 ÷ 2 = 10, 10 + 1 = 11, 11 × 3 = 33
d (38, 60)
6
a (8, 6), (12, 9), (16, 12), (20, 15), (24, 18), (28, 21)


b x are multiples of 4, y goes up in 3s


c 10 is not a multiple of 3.


d (80, 60)


e (8, 3), (12, 6), (16, 9), (20, 12), (24, 15), (28, 18)



f x are multiples of 4, y are multiples of 3


g 16 is not a multiple of 3.


h (80, 57)

Challenge: Which is which?

A
y = x + 2

B
y = 2x
C
y = 2x – 1

D
y = 3x + 1

Exercise 7B

1
a missing y values are 4, 5, 6

b and c straight line graph through (0, 3), 

(1, 4), (2, 5), (3, 6)

2
a missing y values are 2, 4, 6

b and c straight line graph through (0, 0), 

(1, 2), (2, 4), (3, 6)

3
a missing y values are 0, 1, 2, 3

b and c straight line graph through 

(0, −1), (1, 0), (2, 1), (3, 2), (4, 3)

4
a missing y values are 1, 1.5, 2


b and c straight line graph through (0, 0), 


(1, 0.5), (2, 1), (3, 1.5), (4, 2)

	5
	6
	7
	8
	9

	3
	4
	5
	6
	7

	1
	2
	3
	4
	5

	−1
	0
	1
	2
	3

	−3
	−2
	−1
	0
	1


5
a 


b and c 

Check pupils’ 

graphs.


d 
all parallel and cross the y-axis at the 


same number as added to x

e i straight line graph through (0, 2.5) and 


(4, 6.5)
ii straight line graph through 


(0, −1.5) and (4, 2.5)

	0
	1
	2
	3
	4

	0
	2
	4
	6
	8

	0
	3
	6
	9
	12

	0
	4
	8
	12
	16

	0
	5
	10
	15
	20


6
a

b and c 

Check pupils’ 

graphs.

d all go through origin and the higher the 

number in front of x, the steeper is the line

e i straight line through (0, 0) and (4, 6)  

ii straight line through (0, 0) and (4, 14)

	5
	7
	9
	11
	13

	3
	5
	7
	9
	11

	1
	3
	5
	7
	9

	−1
	1
	3
	5
	7

	−3
	−1
	1
	3
	5


7
a 

b and c 

Check pupils’ 

graphs.

d all parallel and cross the y-axis at the 

same number as added to 2x
e i straight line through (0, 3.5) and 

(3, 9.5)
ii straight line through (0, −1.5) 

and (3, 4.5)

	1
	2
	3
	4

	1
	3
	5
	7

	1
	4
	7
	10

	1
	5
	9
	13


8
a               

b and c 

Check pupils’ 

graphs.

d all cross the y-axis at y = 1, the higher 

the number in front of the x the steeper 

the line

e i straight line through (0, 1) and (3, 5.5)  ii straight line through (0, 1) and (3, 11.5)

Challenge: Parallel lines

A 
(y = 2x + 1, y = 2x + 2), (y = 3x + 4, 


y = 3x + 1), (y = x + 2, y = x + 4)
B 
(y = 2x + 1, y = 3x + 1), (y = 3x + 4, 


y = x + 4), (y = x + 2, y = 2x + 2)
Exercise 7C

1
a y values are 5, 2, 1, 2, 5


b and c smooth curve through (−2, 5), (−1, 2), (0, 1), (1, 2), (2, 5)

2
a

	4
	1
	0
	1
	4

	7
	4
	3
	4
	7



b and c smooth curve through (−2, 7), (−1, 4), (0, 3), (1, 4), (2, 7)

	6
	3
	2
	3
	6

	8
	5
	4
	5
	8

	9
	6
	5
	6
	9


3
a                                                    


b and c Check that pupils’ graphs pass through the points given in the table.


d same shape but cut the y-axis at the value added to x² in the equation


e i smooth curve passing through (0, 2.5)
ii smooth curve passing through (0, 3.5)

4
a y values are 8, 2, 0, 2, 8


b and c smooth curve through (−2, 8), (−1, 2), (0, 0), (1, 2), (2, 8)

5
a x² values are 4, 1, 0, 1, 4; y values are 12, 3, 0, 3, 12


b b, c smooth curve through (−2, 12), (−1, 3), (0, 0), (1, 3), (2, 12)
Challenge: Ends and midpoints

Check pupils’ work.

Exercise 7D 

[image: image599.jpg]


1
a and b  


c i 4 km 
ii 2.5 km    

d 10:30 am and 10:55 am

[image: image600.jpg]


2
a and b
c i 8:18 am
ii 9:00 am
iii 11:10 am     

d 12 km
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3
a and b 

c i 60 km
ii 300 km
iii 490 km     

d 3:30 pm

[image: image602.jpg]


4
a and b 


c i 18 km  

ii 55 km     

d 4:40 pm

Problem solving: Missing friends

A  
just before 4 minutes past ten

B  
just under two minutes

	Chapter 7: Answers to Review questions 


1  
14, 190

2
a 44 is not a multiple of 5.    b (100, 40)

3
a and b  
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c
i 10 km   ii 27.5 km     

d from 11:30 to 11:45 and again at about ten to three

4
a y values are 4, 5, 6, 7, 8


b Check pupils’ grids.


c straight line graph from (0, 4) to (4, 8)

5
a

	4
	1
	0
	1
	4

	20
	5
	0
	5
	20


b Check pupils’ grids.
c smooth curve through (−2, 20), (−1, 5), (0, 0), (1, 5), (2, 20)

	Chapter 7: Answers to Problem solving – The M60


1
36 miles
2
14 years old

3
31 minutes

4
72 mph

5
60 ÷ 15 = 4 and 4 × 18 = 72 mph so he did exceed the speed limit
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6
a  


b 7:50 am


c 46 miles


d 13

Chapter 8 answers

Exercise 8A 

a i 53 
ii 530 
iii 5300

  
b i 7.9 
ii 79 
iii 790   


c i 240
ii 2400 
iii 24 000   


d i 50.63
ii 506.3 
iii 5063  


e i 0.03  
ii 0.3 
iii 3

2
a i 8.3 
ii 0.83   


b i 0.41 
ii 0.041   


c i 45.7 
ii 4.57   


d i 0.604 
ii 0.0604  


e i 3478.1 
ii 347.81

3
a 31   
b 678  
c 560   


d 0.34   
e 8.23   
f 0.906

   
g 5789   
h 0.5789   
I 38   


j 0.0038   
k 50  
l 5.43

4
a 4.7   
b 3.1   
c 2.6   


d 1.9   
e 0.8   
f 1.0   


g 4.0   
h 2.6   
i 3.2   


j 3.5

5
a i 5 
ii 4.7   


b i 3 
ii 3.1   


c i 3 
ii 2.6   


d i 2 
ii 1.9   


e i 1 
ii 08   


f i 1 
ii 0.9   


g i 4 
ii 3.9   


h i 3 
ii 2.6   


i i 3 
ii 3.2   


j i 3  
ii 3.5   


k i 1 
ii 1.5   


l i 2 
ii 1.9

6
a i 4.7 
ii 47.2   


b i 26.3 
ii 263.5   


c i 0.5 
ii 4.8

7
a i 1.2 
ii 0.1   


b i 13.7 
ii 1.4  

 
c i 1.0 
ii 0.01

8 
add 1 to 299 to make 300

9
a A   
b B

10 
for example: 5470 (any value from 5450 to 5549 will work)

Challenge: Rounding to 2 dp

A
4.72   

B
3.10   

C
2.63   

D
1.93   

E
0.78   

F
0.99   

G
4.00   

H
2.60   

I
3.19  

J
3.48
Exercise 8B 

1
a four thousand, five hundred, sixty-one   


b twenty two thousand, one hundred, eight   


c sixty thousand, ninety-two  


d three hundred six thousand, seven hundred, eight   


e two hundred thirteen thousand, forty-five   


f three million, four hundred fifty two thousand, seven hundred, sixty-three   


g two million, forty seven thousand, eight hundred, nine   


h twelve million, eight thousand, nine hundred, seven

2
a 4 043 207   
b 19 502 037   
c 1 302 006

3
a 57 085   
b 52 363   
c 1 905 713

4
a nine hundred ninety seven thousand, nine hundred, two   



b fourteen thousand, nine hundred, eighty-eight   


c two hundred ninety three thousand, nine hundred, twenty

5 
Spain 40 million, Germany 75 million, Italy 58 million, France 56 million, Ireland 4 million, 
Denmark 6 million

6
a 70 000   
b 40 00   
c 550 000   
d 780 000

   
e 600 000   
f 260 000   
g 3 550 000   
h 9 720 000  


i 3 050 000   
j 1 100 000   
k 12 320 000   
l 15 700 000

7
a 300 000   
b 700 000   
c 500 000   
d 600 000

   
e 4 700 000  
f 8 600 000   
g 4 200 000   
h 5 000 000

   
I 26 800 000   
j 20 000 000   
k 33 100 000   
l 38 400 000

8
a 2 million   
b 7 million  
c 3 million   
d 4 million

   
e 37 million   
f 65 million   
g 29 million   
h 50 million

9 
the government because the figure rounds to 2 million



10 
2 055 000

Activity: Calculator displays

A
2400

B
36 000
C
7800

D
82 000

Exercise 8C

1
a 2 
b 3   
c 3   
d 3   
e 1

2
a 300 
b 4000   
c 60   
d 0.9  
e 0.09   
f 300

   
g 70   
h 4000   
i 0.7   
j 10   
k 600   
l 0.08

3
a 70   
b 100   
c 200   
d 800   
e 40   
f 600

   
g 300   
h 400   
i 600   
j 80   
k 1000   
l 600

4
a 100   
b 600   
c 200   
d 100   
e 300   
f 200

  
g 100   
h 900   
i 400   
j 700   
k 900   
l 1000

5
a 70   
b 200   
c 70   
d 60   
e 80   
f 90

   
g 100   
h 400   
i 80   
j 100   
k 2   
l 0.2

6
a 0.3   
b 0.1   
c 0.08   
d 0.09   
e 2   
f 0.9


g 2   
h 2  
i 4   
j 3   
k 6   
l 3

7   
10 m2
8   
9 m2
9  
£2000, £4000, £6000, £5000, £10 000

10   2000

Investigation: Patterns in calculations

A  
0.1, 0.01, 0.001, 0.0001 etc

B 
always noughts then a 1, the number of noughts (including the one before the decimal 
point) equals the number of 9s in the division   

C 
0.000 000 01

D
0.000 000 001
E 
you get 2s instead of the 1s

Exercise 8D

1
a must end in 4   
b 60 × 50 = 3000   



c 40 × 40 = 1600
d 100 ÷ 10 = 10   


e 360 ÷ 9 = 40   
f 354 − 37 gives 


answer more than 300

2
a around 2.8   
b around 4.3
c −10

3
a 100   
b 40   
c 20   
d 3   
e 900   


f 6   
g 4   
h 4

4 
1.50 + 1.00 + 2.20 = 4.70 ˂ 5.00

5  
should end in 5

6 
yes since 5 × 40p = £2

7 
45 + 45 = 90

8 
£7 + £1.40 = £8.40

9 
7 + 9 + 5 = 21, so no

10 
1.57 + 83 instead of 1.57 + 0.83

Challenge: Estimating squares

A 
6 × 6 = 36   8 × 8 = 64   


B
40 cm²    

C
draw square by moving corners to one square in from the end
Exercise 8E

1
a 12.9  
b 3.4   
c 9.1  
d 1   
e 2.6   
f 15.2 cm

2
a 241.71   
b 32.75   
c 14.16   
d 74.73   
e 9.21  
f 10

3
a 8.461 km   
b 4.911 km   
c 8.331 km  
d 14.876 km
  
e 11.854 km  
f 6.804 km

4
a 5.604 kg   
b 2.27 kg

5
a 21.25   
b 22.72   
c 15.12   
d 10.35
   
e 2.28  
f 4.8   
g 3.55   
h 3.58

6  
0.979 kg

7  
2.44 m

8
a 5.56 m   
b 1.0105 m²

9
a 0.78 s   
b William 22.68 s, Isaac 23.07 s

10
a 57.8 cm   
b 200.68 cm²

11
85p

12
7.2 GB
13
£5.16

14
£5.35

15
£6.57

16
no, only have £0.85 left

17
£10.75

Challenge: Centimetres and millimetres

A
a 3.7 cm 
b 37 mm 
c 3
[image: image288.wmf]7

10

 cm   
B
a 4.4 cm 
b 44 mm 
c 4
[image: image289.wmf]2

5

 cm   
C
a 3.8 cm 
b 38 mm  
c 3
[image: image290.wmf]4

5

 cm   
D 
a 1.5 cm 
b 15 mm 
c 1
[image: image291.wmf]1

2

 cm   
E
a 1.4 cm 
b 14 mm 
c 1
[image: image292.wmf]2

5

 cm   
F
a 3.6 cm 
b 36 mm 
c 3
[image: image293.wmf]3

5

 cm
	Chapter 8: Answers to Review questions


1
a twenty-three thousand and four hundred


b eight thousand two hundred and twenty


c six hundred and sixty-nine thousand

2
a 15.5  
b 5.8
c 10.9  
d 4.7  
e 2  
f 21.9

3
a Sheffield

b Birmingham, Bradford, Sheffield, Eastbourne, 1000

4
a should end in 5
b 40 × 40 = 1600   

c 100 ÷ 25 = 4 so answer should be a multiple of 4 

5
a £1214.40   
b £21

6
a 12 168   
b 13

7
a 1.4 m   
b 0.78 m

8  
£15.75

9
a Solomon   
b £1.80

10
a 400   
b 5000   
c 70   
d 0.8   
e 0.07   
f 200   
g 60   
h 3000

	Chapter 8: Answers to Challenge – Space – to see where no one has seen before


1
approx. 9 460 800 000 000 km

2
132 451 000 000 000 000 000 000 km

3
200 000 000 000 and 200 000 000 000

4
150 000 000 000

5
164 000 000 000

6
25 000 000 000 000 000 000 000

7
1 050 000 000 000 km³

8
1 370 000 000 000 000 000 km³

9
1 305 000
Chapter 9 answers

Exercise 9A 
1
a 365 miles   
b 144 miles 
c Sheffield   

d Birmingham and Newcastle   
e 236 miles

2
a Emily
b 16
c 13

d 8
e 65

3
a London   

b
i July   
ii August   

c
i 7 hours  
ii 6 hours

4
a 15°C   
b 18°C   
c 9°C   
d shows all the times

5
a red  
b 15%   
c yellow and green
d see pictorially out of 100

6
a 32  
b 13   
c smallest = 61, greatest = 99

Activity: Statistical diagrams

pupils’ own work

Exercise 9B 
1
a 150   
b 75   
c 375

2
a £250   
b £500   
c £1500   
d £750

3
a 80   
b 40   
c 120

4
a
i 15 min   
ii 22.5 min   
iii 45 min  
iv 7.5 min   

b no, exactly one sixth

5
a
i 18 hours   
ii 6 hours  
iii 9 hours  
iv 9 hours  

b No, it is less than a half as the angle is 150°.
6
a
i 15   
ii 25   
iii 35  
iv 60   

b Yes, 120 is a third of 360.   

c It is 90°, so one quarter of 360.
Activity: Posters

pupils’ own work
Exercise 9C
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3
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4

5
a The 7 and 3 are too small to show accurately.   
b 1, 2, 3–5 bedrooms   

c pie chart with angles of 70°, 200°, 90°
Challenge: World energy consumption

A
Percentages should be approximately 38, 7, 5, 30, 20.

B
rounding off 
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C
Exercise 9D 
1
a increases  
b increases   
c increases   
d decreases   

e temperature
f no connection

2
a increases   
b shoe size  
c increases   
d no connection

3
a the higher the score in Maths A, the higher the score in Maths B
  
b no connection between Maths and English
  
c the higher the score in Maths, the higher the score in Science
  
d
the higher the score in Science, the lower the score in English

4
a the higher the price paid, the fewer goals let in
  
b no connection between age and goals let in
  
c the higher the price paid, the fewer goals let in
  
d the higher the age, the fewer goals let in

5 
A – Terry    
B – Suzie   
C – Billy

6
a the higher the score for test A, the higher the score for test B


b around 85
c around 15

Activity: Correlation in circles

You should find that the longer the diameter the longer the circumference.

	Chapter 9: Answers to Review questions


1
a giraffe
b sheep
c cow
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2
a  
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b

3
a the more doctors the longer life expectancy
b no connection
c 70 years
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4
a i 

ii 2

  
b i 3
ii 9
iii 3   

c There are more pupils in Mrs Casey’s class: 
[image: image294.wmf]150
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150/360 × 36 = 15. 

Mr Lockwood has 
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 of 24 = 12.
	Chapter 9: Answers to Challenge – What we should eat
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1

2
Check pupils’ pie charts.
3
pupils’ own charts

4
a 19.2 million

b pupils’ own reports

Chapter 10 answers
Exercise 10A

1
a 3p
b 5t
c 4x
d 6y

e ab
f nm
g 5p
h 7m

i 6t
j 5e
k 3q
l 9t


m at
n nq
o 7p
p 6p
2 
a a + b = b + a
b m + p = p + m

c a – b = −b + a
d n ÷ m = 
[image: image296.wmf]n

m



e 4 × b= 4b
3
a 4ap
b 15t
c 4mx
d 6y

e 3ab
f 4nm
g 5mq
h 21p

i 5pq
j 12d
k 2pq
l 8xy

m 10ab
n 25nm
o 21pq
p 18pm
4
a 8a
b 12p
c 18t
d 10k

e 20a
f 10M
g 10x
h 12t
5
a 2mn
b 5pq
c 3tp
d 5bt

e 3mq
f 6mn
g 2xy
h 4bt
6
a a2
b x2
c 3m2
d 4q2

e 2t2
f 5e2
g 4t2
h 3n
7
a 6m
b 20t
c 10p
d 12n

e 12x
f 10k
g 20p
h 12t
8
a
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9
a true
b true
c false

d false
e true
10
a
for example, if a = 2 and b = 1 then a – b = 1 and b – a = −1



b When a = b then a – b = 0 = b – a.

Accept any two examples where a = b.
Challenge: Is it true?

A
a, c and d

B
for example, pick values for m and p, say m = 1 and p = 2

then m + 8 – p = 1 + 8 − 2 = 7 and m – 8 + p = 1 − 8 + 2 = −5
Exercise 10B 

1
a 2m
b 3k
c 4a
d 3d
e 4q
f 2t


g 4n
h 3g
i 3p
j 4w
k 5i
l 4a
2
a t + t + t + t = 4 × t = 4t


b p + p + p = 3 × p = 3p

c m + m + m + m = 4 × m = 4m


d k + k + k = 3 × k = 3k

e h + h + h + h + h = 5 × h = 5h


f m + m + m + m + m + m = 6 × m = 6m

g p + p + p + p + p = 5 × p = 5p


h g + g + g = 3 × g = 3g

i n + n + n + n + n + n + n = 7 × n = 7n


j y + y + y + y + y = 5 × y = 5y

k p + p + p + p + p + p + p + p = 


8 × p = 8p

l t + t + t + t + t + t + t + t + t + t = 


10 × t = 10t

3
a 4g
b 2x
c 2h
d 8q
e 7h
f 5x


g 6y
h 7d
i 3x
j 2m
k 3k
l 2n
4
a 3t, 5t, 9t and g, 8g, 7g


b m, 4m, 10m and 7p, 9p, 3p
  
c 4k, k and 3m, 8m, 7m and 5w, 7w
  
d x², 5x², 3x² and t, 3t, 4t 


e  y², 7y², 4y² and 2y, 8y, 3y


 
f 7w, 3w, 4w and 7g, 3g, 10g and 3h, 9h
5
a 7b + 5
b 5x + 7
c 6m + 2
d 7k + 8


e 2x + 7
f 3k + 4
g 4p + 3
h d + 1


i 3m – 3
j 4t – 4
k w – 8
l 4g – 1


m 5t + k
n 7x + 2y
o 7k + 3g
p 3h + 3w


q 2p – 2t
r n – 2t
s p + 2q
t 2p
6
a 7t + 5g
b x + 4y
c 5m + 3k


d 3x + 4y
e 2m + 5p
f 2n + 7t


g 4k + 2g
h 2d + b
i q + 2p


j 6g – 4k
k 7x – 5y
l d – 5e
7
a 14e + 8
b 16x − 4
c 13 + a
d 7 + 7d


e 6 + h
f 2k + 2
g 3p + 6
h 7k + 3


i 9m − 6
j 5 − 2p
k 2t  + 2
l  − 2q
8
a 7bt
b 4mp
c 5pq


d 3ab
e 9kh
f 6pt


g 3mr
h 6xy
i 2km + 5m



j 9mt + t
k 8dg + d
l 9xy – x


m 12t − 5pt
n 10x − 4xy
o 11mn + n



p 3h + 2hk
9
a 8x + 7y
b 5p + 8t


c n + 4c
d 2a + 3b
Investigation: Consecutives

A
Let the numbers be n and n + 1. Then n + n + 1 = 2n + 1 = even + 1 = odd.

B
In any pair of consecutive integers one must be even and one must be odd, giving odd × even = even.
C
Let the numbers be n, n + 1 and n + 2. Then n + n + 1 + n + 2 = 3n + 3 = 3(n + 1), which is a multiple of 3.

Exercise 10C 
1
a i 2(5 + 3) = 2 × 5 + 2 × 3 = 10 + 6 = 16
ii 2(5 + 3) = 2 × 8 = 16


b i 3(4 + 2) = 3 × 4 + 3 × 2 = 12 + 6 = 18
ii 3(4 + 2) = 3 × 6 = 18


c i 5(3 + 1) = 5 × 3 + 5 × 1 = 15 + 5 = 20
ii 5(3 + 1) = 5 × 4 = 20



d i 4(2 + 3) = 4 × 2 + 4 × 3 = 8 + 12 = 20
ii 4(2 + 3) = 4 × 5 = 20



e i 6(3 + 4) = 6 × 3 + 6 × 4 = 18 + 24 = 42
ii 6(3 + 4) = 6 × 7 = 42


f i 8(5 – 2) = 8 × 5 − 8 × 2 = 40 − 16 = 24
ii 8(5 − 2) = 8 × 3 = 24

2
a 2y + 8
b 8p + 12
c 12t + 3
d 6m + 6


e 24 + 8n
f 3 + 12h
g 12 + 30k
h 10 + 15p


i 12t – 6
j 10 – 4t
k 16 – 24k
l 15 – 6a


m 8e + 6d
n 15m + 10
o 8t + 6p
p 21p + 28q


q 8k – 6h
r 6x – 12y
s 24m – 16n
t 15p – 10t
3
a 17t + 2
b 13m + 15
c 18h + 20


d 8k + 12
e 12p + 8
f 13x + 6



g 15t + 10
h 12q + 8
i 20y + 3
4
a 7h + 18
b 5t + 4p
c 15k + m


d 14g – 12
e 4t + 20g
f 20m – 12g


g 14m – 2k
h 14p – 6m
i 14h – 8p
5
a
14x + 13y

b 12p + 19m

c
18k + 20g

d 21e + 10d

e
16n

f 21t + 5f

g
10p + 15d

h 7x + 6y 

6
Without brackets 4 × 3a + 1 = 12a + 1 and with brackets 4(3a + 1) = 12a + 4.
Challenge: Consecutive integers

A
for example: 1+ 2 + 3 = 6 = 2 × 3; 2 + 3 + 4 = 9 = 3 × 3; 3 + 4 + 5 = 12 = 4 × 3

B
yes, n + (n + 1) + (n + 2) = 3n + 3 = 3(n + 1)

C
n + (n + 1) + (n + 2) + (n + 3) = 4n + 6, which is not a multiple of 4

D
yes, n + (n +1) + (n + 2) + (n + 3) + (n + 4) = 5n + 10 = 5(n + 2)

Exercise 10D 
1
a
10a
b 8a + 4d
c 14a
d 6x + 4y

e 4p + 12t

f 4k + 8n
2
a 2t cm²
b 5g cm²
c 3k cm²
d 7x cm²

3
a 12 + k cm
b 3m + 15 cm
c 6t + 10 cm

4
a 4x + 4
b 4t − 4
c 4w + 6

5
a 3t + 6
b 4x − 8
c 6x + 9

6
a 4t + 7
b 4x + 14
c 10x + 7
d 12t
7
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9
a 10 + ab cm²
b 8t cm²
c 8k cm²

10
a
i
3(t + 3) = 3t + 9 cm²

ii  2(t + 3) = 2t + 6 cm²



iii   5t cm²     




iv 5(2t + 3) = 10t + 15 cm²


b
i
2t + 12 cm
ii 2t + 10 cm

iii 2t + 10 cm

iv 4t + 16 cm

Challenge: Fill in the bricks

There is more than one possible solution. One example is t + 6, t + 2, t.
Exercise 10E 

1
a n³
b m²
c p4
d w³


e m³
f t4
g k4
h y3


i v4
j d5
k t5
l k3
2
a 27
b 16
c 16
d 64


e 125
f 8
g 81
h 100


i 1000
j 32
k 64
l 216
3
a n²
b 2m
c p³
d 3w


e q4
f 4r
g 2k
h f ³


i 4v
j d5
k 3q
l t4
4
a 3t = t + t + t
t3 = t × t × t



b 4m = m + m + m + m
m4 = m × m × m × m

c 2k = k + k
k2 = k × k



d 5w = w + w + w + w + w
w5 = w × w × w × w × w

e 3d = d + d + d
d3 = d × d × d



f 6p = p + p + p + p + p + p
p6 = p × p × p × p × p × p
5
a n²p
b m²t
c p²t²
d tw²


e m²q
f t²q²
g k²m²
h ty²


i vw³
j pd4
k t4m
l mq²
6
a m² + 3m
b t² + t
c k² + 5k
d n² + 2n


e 5t + t²
f 2g + g²
g h + h²
h 3d + d²


i a² − a
j 2c – c²
k x – x²
l 4b – b²

7
a  4m cm²

b t² − 2t cm²

c m² + 8m cm²

d t² + t cm²

8
m squared is m × m, whereas two m is 2 × m
Challenge: Matching multiples

A
In any three consecutive integers at least one will be even and one will be a multiple of 3. 
Multiplying together a multiple of 2 and a multiple of 3 will give a multiple of 6.

B
In any four consecutive integers there will be a multiple of 2, a multiple of 3 and a 
multiple of 4. Multiplying these together will give a multiple of 12.

C
Yes, five consecutive integers will include a multiple of 2 and a multiple of 5. So when 
multiplied together they will give a multiple of 10.

	Chapter 10: Answers to Review questions


1
a 2q
b 7m
c 3y
d 5x

e bt
f mp
g 4q
h 8m
2
a 2n
b 3g 
c 4b
d 3e

e 4t
f 4k
g 5n
h 3g
3
a 39
b 32
c 36


d 35
e 5
f 42
4
a 11t
b 10x
c 11m
5
a 3x cm²
b 4k cm²
6
a 3pq
b 4tw
c 2mt
d 3ab

e 5mt
f 5np
g 4mn
h 3bc
7
a 7m + 5g
b 8t  + 4y
c 6g + 3k

d 2m + 4y
e 2t + 5p
f p + 7t

g 2h + 2g
h 5e + b
i 3m + 2p
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8
9
a 3t + 12
b 10m + 15
c 12t + 8
d 12x + 3

e 35 + 15p
f 4 + 12t
g 10 + 15n
h 12 + 8q
10
a t²
b m² + 3m
c 3x + 21

11
a 9
b 64
c 32
d 25


e 27
f 8
g 1
h 1000
12
a q²
b 2t
c k³
d 3m

e w4
f 4k
g 2d
h g³

i 4t
j y5
k 3x
l n4
13
a t² + 2t
b m² + 3m
c h² + 4h
d x² + x


e 4p + p²
f 4k + k²
g 2y + y²
h 5e + e²


i b² − b
j 3a – a²
k c – c²
l 5m – m²
	Chapter 10: Answers to Mathematical reasoning – Strawberries


1
a 6000
b 200x

2
a 24
b 6k
3
a 10 kg
b 30 kg
c 10B

4
a 80
b 4R
c 20P 
d PR

5
a i 1080 cm

ii 120(x + 1)


b i 440 cm

ii 40(y + 1)

6
a 19 rows and 9 columns

b 171


c i (960 − 120) ÷ 120 = 7 columns; (480 − 40) ÷ 40 = 11 rows, 

so number of plants = 
7 × 11 = 77


ii (x − 120) ÷ 120 × (y − 40) ÷ 40

Chapter 11 answers
Exercise 11A 
1
a congruent
b not congruent
c congruent

d congruent
e not congruent
f congruent

2
a F
b E
c G
d H   
3
I and N, J and L, K and M

4
c – it is not congruent to the other 3.
5
They are exactly the same size and shape, as the missing angles are 50° and 40°.
6
a rotation
b reflection
c translation

[image: image617.jpg]Time (hours)

1 1 1 1 1 1 1 1 1 1 ;
0 10 20 30 40 50 60 70 80 90 100
Average speed (km/h)




7
for example:
Activity: Making shapes from congruent triangles

[image: image618.jpg]


A
a rectangle; a different isosceles triangle; a parallelogram; a different parallelogram; a kite

[image: image619.jpg]Frequency

Spring

Summer  Autumn
Birthday season

Winter



B
a rhombus; a kite; a parallelogram
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C
a kite

Exercise 11B

1
a 1 : 2
b 2 : 5
c 1 : 2
d 3 : 5
e 2 : 3

2
a 3 : 4
b 3 : 5
c 2 : 3
d 4 : 5
e 1 : 8
f 1 : 3

3
a i 5 : 7
ii 1 : 2 
b i 3 : 4
ii 8 : 15
c i 7 : 13
ii 1 : 3 


d i 11 : 13
ii 2 : 3
e i 3 : 4
ii 7 : 12
4
a i 1 : 2
ii 1 : 4
b i 2 : 3
ii 4 : 9
c i 3 : 4
ii 9 : 16
5
a 24 m2
b 60 m2
c 3 : 5
d 2 : 5
e 
[image: image301.wmf]2
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6
a 5 : 11
b 
[image: image302.wmf]5
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Investigation: Growing rectangles

A
1 : 2 : 3

B
1 : 2 : 3
C
1 : 4 : 9

D
12 cm by 8 cm

E
i 1 : 2 : 3 : 4
ii 1 : 2 : 3 : 4
iii 1 : 2 : 3 : 4
iv 1 : 4 : 9 : 16
Exercise 11C 
1
a 20 m
b 40 m
c 45 m
d 65 m
e 72 m

2
a 20 m
b 12 m
c 240 m2    
	
	Length on scale diagram
	Actual length

	a
	2 cm
	10 m

	b
	5 cm
	25 m

	c
	6.5 cm
	32.5 m

	d
	3 cm
	15 m

	e
	8 cm
	40 m

	f
	10.5 cm
	52.5 m


3
4
a AC = 6 cm and BD = 3 cm

b AC = 60 cm and BD = 30 cm

5
a scale: 1 cm to 2 m
b 12 m
c 96 m2  
6
Check scale diagram, making sure the scale is given. The dimensions should be as follows: length 12 cm, width 8 cm, goal 2 cm by 1.5 cm, radius of centre circle 1 cm.
Activity: Scale diagram of a classroom

Pupils’ own work
	Chapter 11: Answers to Review questions 


1
a E
b D
c F    
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2   
3
a 2 : 3
b 1 : 2
c 1 : 4

4
a 2 : 3
b 3 : 5
c 1 : 4

5
a 200 cm or 2 m, and 80 cm
b 2.8 m and 1.2 m
c 2.4 m

6
a 13 : 25
b 13 : 12

	Chapter 11: Answers to Financial skills – Carpeting a bungalow


1
a 6 m by 4 m
b 4 m by 2 m
c 6 m by 4 m
d 5 m by 4 m    

2
a 24 m2
b 8 m2
c 24 m2
d 20 m2
3
£297
4
a 40 m
b 94 m2
5
£847.88  
Chapter 12 answers
Exercise 12A 
1
a 
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a 1
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e 2
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a 1
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e 2
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a 
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e 1
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Challenge: Magic square

A
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Exercise 12B 
1
a 3
b 5
c 8
d 5
2
a 6
b 10
c 4
d 3
e 6
f 6
g 3
h 7

3
a 2
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a 4
b 8
c 3
d 6
e 8
f 10
g 6
h 6
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f 4
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a 1
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9
a 5
b 7
c 10
d 5
e 8
f 18
g 15
h 14

10
a 9 cm²
b 11 cm²
c 19 cm²
11
a 4
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b 8
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a 4
b 3
[image: image460.wmf]1

3


c 5
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a 12
b 8
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Challenge: Multiplication table

	×
	2
	3
	4
	5

	1
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Exercise 12C 

1
a 
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a 2
b 4
c 10
d 18
5
a 3
b 6
c 12
d 18

6
a 4
b 16
c 20
d 40

7
a 24
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b 
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c 45 
d 
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e 
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f 36
g 
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150


h 150

8
a 14


b i 6
ii
18

iii
30
iv 48
v 102

9
a 20


b i 15
ii
30

iii
45
iv 75
v 105

10
a 
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b
12
Challenge: Cycle race

A
15

B
The number of laps in a 5 km race on a modern track is 5 ÷ 
[image: image497.wmf]1

4

 = 20.

C
On an older track, 56 km is 56 ÷ 
[image: image498.wmf]1

3

 = 168 laps.

Exercise 12D 

1
a 320
b 67
c 4500
d 0.8
e 937.5

2
a 6000
b 38
c 810
d 1570
e 153

3
a 700
b 650
c 4300
d 1760
e 40

4


	
	× 10
	× 100
	× 1000

	6.75
	67.5
	675
	6750

	0.3
	3
	30
	300

	4.6
	46
	460
	4600


5
a 480
b 260
c 2.7 
d 8800

6
a 0.6
b 14
c 7.3
d 1.97
e 0.37

7
a 0.07
b 0.29
c 2
d 0.043
e 1.52

8


	
	× 0.1
	× 0.01

	6
	0.6
	0.06

	38
	3.8
	0.38

	290
	29
	2.9


9
a 0.38
b 460
c 0.15
d 80


e 0.38
f 0.05
g 20
h 106


i 0.04
j 0.017
k 170
l 6230

10
127 cm

11
£26.50 

12


	
	× 10
	× 100
	× 1000
	× 0.1
	× 0.01

	19
	190
	1900
	19 000
	1.9
	0.19

	0.7
	7
	70
	700
	0.07
	0.007

	6.3
	63
	630
	6300
	0.63
	0.063


13
a 100
b 0.01
c 100
d 0.1
e 100

f 0.01
14
d is the odd one out as it is equal to 360. All the others are equal to 36.
15
0.017 m²
Challenge: Further multiplication
A
1.08
B 1.22
C 3.6
D 
26
E 3.9
F 84


G 
0.88
H 0.072
I 8.8


J 
0.68
K 0.24
L 0.72
Exercise 12E 

1
a 0.59
b 4.3
c 0.027
d 80.5
e 2.17

2
a 0.64
b 0.207
c 4.2
d 0.005
e 10.06

3
a 0.48 
b 0.26
c 0.027 
d 0.88 


e 42.3
f 40.7
g 0.052
h 1.28

4
a 90
b 230
c 8.8
d 53
e 3150

5
a 400
b 55
c 7500
d 830
e 1234

6


	
	÷10
	÷0.1
	÷100
	÷0.01

	31
	3.1
	310
	0.31
	3100

	1.7
	0.17
	17
	0.017
	170

	450
	45
	4500
	4.5
	45 000


7
a 0.4
b 400
c 8
d 0.008 


e 43
f 0.04
g 52
h 80

8
800

9
2400

10
a i 4.8
ii 4.8
iii 0.39
iv 0.39


v 62
vi 62


b ÷ 10 is the same as × 0.1

11
a i 60
ii 60
iii 39
iv 39 



v 15.8 
vi 15.8

b ÷ 0.1 is the same as × 10

12 
a 0.1
b 10
c 100
d 0.01


e 0.1
f 100
g 10
h 0.1

13
e is the odd one out as it is equal to 0.62. All the others are equal to 6.2.

14
a is the odd one out as it is equal to 4. All the others are equal to 40.

Challenge: Further division

A
12


B
15



C
4.2


D
13

E
300


F
1.6



G
400


H
20

I
14


J
8



K
20



L
0.45

	Chapter 12: Answers to Review questions 


1
a 
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b 
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c 1
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d 1
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a 
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d 
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a 
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b 1
[image: image508.wmf]3

4


c 
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d 2

4
a 
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15


b 
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c 
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12


d 
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8


5

	42.3
	423
	4230

	7.5
	75
	750


6


	13.8
	1.38
	0.138

	2.4
	0.24
	0.024


7
a 2
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b 3
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c 2
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d 5
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a 7
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b 13
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c 8
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4


d 11
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9
a 
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12


b 12
c 24
d 
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24
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a 4
b 
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4


c 
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16


d 
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16


e 16

f 16
11
180

12
150

13
a 0.12
b 120
c 1200

d 1.2

e 1.20 

14
a 360
b 4120
c 0.9

d 0.083
e 1700 
15
a i 80
ii 80


b because 0.1 is the same as 
[image: image527.wmf]1

10


16
a 1
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2


b 24

17
a 200
b 2

18
33% is 33 ÷ 100 = 0.33 and 
[image: image529.wmf]1

3

 = 0.33333… = 33
[image: image530.wmf]1

3

%
	Chapter 12: Answers to Problem solving – Making estimates


1
a 800 × 100 = 80 000 g
b
1000 g
c 80 000 ÷ 1000 = 80

2 
pupils’ own estimates

3
a 100 × 50 = 5000 m²
b, c pupils’ own estimates

4
a 1000 ÷ 10 = 100
b–e answers will vary

5
a 380 000 ÷ 100 = 3800
b 23 weeks

6
a 100
b, c pupils’ own estimates
Chapter 13 answers
Exercise 13A 

1
a £1.20
b £2.40
c £1.80
d £3.00

2
a 54 g
b 81 g
c 108 g

3
a 6
b 15
c 24

4
a i 48 km
ii 72 km
iii 120 km
iv 144 km


b


	Distance (km)
	12
	24
	48
	72
	108



c If you multiply the length of time by a 

value, you multiply the distance by the 

same value.

5
a i 16 km
ii 24 km
iii 32 km
iv 48 km


b


	Kilometres
	8
	16
	24
	32
	48
	64



c If you multiply the number of miles by a 

value, you multiply the number of 

kilometres by the same value.

6
a i 44 cm
ii 66 cm
iii 88 cm


b


	Circumference (cm)
	22
	44
	66
	88
	110
	220



c If you multiply the diameter by a value, 

you multiply the circumference by the 

same value.

7
a i €24
ii €60
iii €96
iv €6


b


	Euros (€)
	12
	24
	60
	96
	6
	120



c If you multiply the number of pounds 

by a value, you multiply the number of 

euros by the same value.

8
a 12 kg
b 18 kg
c 3 kg
d 1.5 kg

9
a i £120
ii £80
iii £60


b


	Cost 
	£240
	£120
	£80
	£60
	£40
	£20


10
a i 600
ii 150


b


	Number of drips
	75
	100
	150
	300
	600



c They are directly proportional.

11
a
	Cost 
	20p
	40p
	80p
	£1.60
	£4
	£8



b i £2.40

ii £4.00
iii 20p


c i 200 g

ii 1000 g
iii 50 g


d They are directly proportional.

12


	bar
	2.1
	0.7
	1.4
	8.4
	12.6

	psi
	30
	10
	20
	120
	180


13


	US dollars
	$8
	$16
	$32
	$64
	$160


14
for example, 20 × 2 = 40 but 

68 × 2 ≠ 104

Challenge: Average height
A
for example, 2 × 2 = 4 but 78 × 2 ≠ 94

B
a


	Average height (cm)
	78
	156
	234
	312



b The height for an 8-year-old is more 


than 3 metres.
Exercise 13B

1
a 15 cm
	Perimeter (y cm)
	15
	30
	45
	60
	75



b
[image: image622.jpg]26

24
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c

d y = 3x
2
a 50 cm
	Perimeter (y cm)
	50
	100
	150
	200
	250



b 

[image: image623.jpg]Frequency
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c 


d y = 5x
	Cost (y pence)
	80
	160
	240
	320
	400


3
a


[image: image624.jpg]Favourite Wii game, boys
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b


c y = 80x
4
a 1200 HK dollars 


b 600 HK dollars 

	HK dollars
	600
	1200
	1800
	2400
	3000



c



d It is a straight line and it passes through the origin.

5
a 45 km

b
9 km
	Distance (y km)
	9
	18
	27
	36
	45



c


d 9
6
a £26

b
	Cost (£y)
	13
	26
	32.5
	39
	52
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c 

d y = 1.3 × 20 = 26
	Kilometres per hour (y)
	18
	36
	54
	72
	90


7
a
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b

c i y = 3.6 × 5 = 18



ii y = 3.6 × 20 = 72


d 144 km/h
	Centimetres (y)
	2.5
	5
	7.5
	10
	12.5
	15


8
a
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b


c 2.5

d 25 cm
	Pounds (y)
	22
	44
	66
	88
	110
	132


9
a


b 

c 10 ÷ 10 = 1 and 22 ÷ 10 = 2.2 (or read value from graph)


d y = 2.2x

e 121 pounds

	AC (y cm)
	4
	8
	12
	16
	20


10
a



b


c i 2


ii 2

d i 18

ii 13


iii 16.4

e pupils' own checks
Challenge: Pounds and dollars
A
£50
B
0.625 × 80 = 50
C
$40


D
1.6 × 25 = 40 

Exercise 13C 

1
a 24 miles


b 24 mph

c 20 mph

d 40 mph

2
a 10 days


b 5 days

3
a 100 km/h

b 3 hours

	Time, y (hours)
	6
	4
	5
	3
	2



c


d
speed × time = 600



e xy = 600

f and g


4
a 50

b 10
	Number bought (y)
	250
	100
	50
	25
	20
	10



c

d x × y is a constant value.

e xy = 500

f and g



	Speed, x (km/h)
	400
	500
	800
	1000

	Journey time, y (hours)
	10
	8
	5
	4


5
a

b As one value doubles, the other value halves.


c xy = 4000

6
a 10
	Number of paces, n
	25
	20
	12.5
	10



b


c As p is doubled, n is halved.


d pn = 1000

7
a 45 days


b 30 days


c Yes, as one value is doubled the other value is halved.

8
a 72 days


b 24

	Number of days, d
	144
	72
	48
	36
	24
	18



c 



d


e bd = 1440
Activity: Different rectangles, same area
A
for example, 2 cm × 18 cm and 4 cm × 9 cm
	Base, x (cm)
	3
	4
	6
	9
	12

	Height, y (cm)
	12
	9
	6
	4
	3


B


C

D
xy = 36

E
3.6 cm
Exercise 13D 
1
a 180 km


b 4.5 hours



c 90 km/h

2
a 30




b 14
3
a 7200 km


b 18 hours



c 720 km/h
4
a 40 litres


b 90 km
5
a 50 days


b 25 days
6
a 1.6 tonnes

b 31.25
7
2
8
a 3.6 hours

b 75 ml
Reasoning: Looking for proportion
A
P = 2(x + y)


16 = 2(3 + y) so y = 5 as 2 × 8 = 16

B
1 × 7, 2 × 6, 4 × 4
C 
	Chapter 13: Answers to Review questions 


1
a 6 g


b 9 g



c 15 g

2
a £750


b 4



c £1750

3
a i 32 km

ii 48 km


iii 80 km


iv 96 km

	Distance (km)
	8
	16
	32
	48
	72



b



c Direct proportion: when the time taken is multiplied by a value, so is the distance.
	Cost
	£0.15
	£0.75
	£1.50
	£3.00
	£7.50
	£15.00


4
a

b i £3.00

ii £3.75


iii £1.88
c i 80 g


ii 160 g


iii 440 g
d Direct proportion: when mass is multiplied by a value, so is the cost.
5
a 35 cm

	Perimeter, y (cm)
	35
	70
	105
	140



b



c 

d y = 7x
6
a
	Petrol consumption (mpg)
	10
	20
	40
	50
	100

	Speed (mph)
	200
	100
	50
	40
	20


b Multiplying the two values together gives a constant value of 2000.

7
4 days

8
a 18 days

b 8
	Chapter 13: Answers to Challenge – Coach trip


1
a 12, 15, 18.75, 24

b xy = 600 for all xy, so inversely proportional

c 
2
a 40 km

b 13.3 km


c 13.3, 26.7, 40, 53.3, 66.7, 80

d Yes, if you multiply the length of time by a value, you multiply the distance by the same value.


e
3
a 4.8, 4, 3, 2.4





b xy = 240

c
4
a direct proportion



b d = 3f


c Neither – there is no formula connecting the 2 variables.
D
No, the graph doesn't go to the origin and y ≠ kx.

E
No, xy ≠ k.

Chapter 14 answers
Exercise 14A
1
a radius

b centre


c diameter


d chord
2
a arc



b sector


c semicircle

d circumference
3
a i 1 cm

ii 2 cm


b i 1.5 cm


ii 3 cm

c i 2.5 cm

ii 5 cm
4
a i 30 mm

ii 15 mm

b i 42 mm


ii 21 mm


c i 56 mm

ii 28 mm  
5
Check pupils’ circles.

a r = 2 cm

b r = 3.5 cm
c d = 8 cm


d d = 10 cm
6
for example: 

7 and 8 Check pupils’ diagrams.
Activity: How to find the centre of a circle
pupils’ own work
Exercise 14B

Check pupils’ tables.
Pupils should notice that the circumference is about 3 times bigger than the diameter, 

i.e. C ≈ 3d.
Activity: Making nets for cones
A–B
Check pupils’ drawings.

E
As the size of the removed sector increases, so does the height of the cone.
Exercise 14C
1
a 21 cm

b 30 cm

c 13.5 cm

d 25.5 cm

e 7.2 m

f 16.8 m  

2
a 24 cm

b 27 cm

c 42 cm


d 8.4 m


e 21.6 m
f 33 m
3
84 mm or 8.4 cm
4
a 480 m

b yes, as 3 × 480 m = 1440 m = 1.44 km
5
2 000 000 km or 2 million km

6
8 cm

7
80 cm
Problem solving: Working out areas
A
length = 21 cm, area = 210 cm2
B
112 cm2
	Chapter 14: Answers to Review questions


1
Check pupils’ diagrams.
2
a i 6 cm

ii 3 cm

b i 8 cm

ii 4 cm

c i 9 cm

ii 4.5 cm

3
Check pupils’ answers.
4
a 12 cm

b 19.5 cm
c 9.6 m   

5
a 6 cm


b 33.6 cm
c 50.9 m   

6
67 m

7
a 1.95 m

b 2560
	Chapter 14: Answers to Activity – Constructions


pupils’ own constructions
Chapter 15 answers
Exercise 15A
1
a x = 6
b x = 9
c x  = 4
d x  = 11

e m = 6
f m = 4
g k = 3
h p  = 11

i k  = 10
j k  = 4
k m = 2
l x  = 6
2
a x = 4
b x = 5
c x = 5
d x = 9

e m = 4
f m = 6
g m = 7
h m = 4

i k = 9
j k = 5
k k = 3
l k = 11
3
a x = 16
b x = 18
c x = 6
d x = 15

e x = 14
f x = 4
g x  = 24
h x = 24
4
a x  = −1
b x  = −4
c x  = −3
d x  = −1

e m  = 2
f m  = −1
g k  = −3
h p = 8

i k  = −10
j k  = −5
k m  = 4
l x  = −5
5
a x = 9
b x = 5
c x = 2
d x = 5

e x = 5
f x = 6
g x = 24
h x = 12


I x = −4
j x = 27
k x = 17
l x = −2

6
a x = 3
b x = 5
c x = 2
d x = 12
e x = 6
f x = 3

7
a t + 13
b t + 13 = 20
c t = 7

8
a 6x
b 6x = 72
c x = 12
Challenge: Odd one out
A
1 + 8 = 9

     
2 + 7 = 9


3 + 6 = 9


4 + 5 = 9


5 + 4 = 9


6 + 3 = 9


7 + 2 = 9


8 + 1 = 9

B
1 × 24 = 24


2 × 12 = 24

3 × 8 = 24

4 × 6 = 24

6 × 4 = 24

8 × 3 = 24

12 × 2 = 24

24 × 1 = 24
C
There are infinite possibilities, for example:

8 − 1 = 7

9 − 2 = 7

10 − 3 = 7

11 − 4 = 7

and so on.

Exercise 15B

1
a x  = 7
b x  = 15
c x  = −10
d x  = 13


e m = 6
f k  = 9
g n  = 10
h x = 6

2
a x = 6
b m = 10
c x = 9
d t = 3


e x = 2
f m = 8
g m = 4
h x = 7


i m = 6
j k = 1
k x = 8
l t = 7


m x = 14
n y = 12
o x = 5
p m = 12

3
a x = −4
b m  = −2
c x  = −1
d t = 3


e w = −2
f t = −2
g n = −5
h y = −2


i x = −1
j h = −1
k g = −1
l q = 6


m n = −2
n t = −3
o y = −2
p p = −1
4
a i 2(x + 8) = 30 
ii x = 7


b i 2(x + 8) = 48 
ii x = 16


c i 8x = 40
ii
x = 5


d 34 cm

5
a i 4(10 + x) = 68 
ii x = 7


b i 4(10 + x) =  56 
ii x = 4


c i 4(10 + x) = 48
ii x = 2


d x  = 8

6
a
i 180(n – 2) = 360
ii n = 4
iii quadrilateral


b
i 180(n – 2) = 720
ii n = 6
iii hexagon


c
i 180(n – 2) = 540
ii n = 5
iii pentagon


d octagon

Challenge: Muddying the waters
A
6, 10, 15, 21

B
4950

Exercise 15C

1
a x = 6
b x = 7
c x = 7


d x = 2
e x = 5
f x = 5

2
a t = 4
b y = 4
c m = 3


d n = 1
e t = 2
f x = 7

3
a x = 10
b x = 5
c x = 3


d y = 8
e t = 3
f x  = 3


g b = 2
h r  = 6
i x = 4


j p  = 5
k x = 9
l x = 7

4
a m = −1
b t = −1
c m = −2


d k  = −3
e x  = −1
f y  = 1


g a = −2
h n = −3
i x = −3

5
a k = 15
b x = 9
c m = 25
d x = 8


e x = 28
f m = 10
g k = 42
h m = 20


i k  = 24
j x  = 32
k k  = 18
l m  = 30

6
a p = 10
b m = 1
c m = 25


d t  = −3
e x = 13
f x  = 16


g a = 3
h k = 4
i x  = 45

7a i
2x + 10 = 16
ii x = 3


b i
2x + 7 = 21
ii x = 7


c i
2x + 3 = 17
ii x = 7

8
a i
2x + 10 = 26
ii x = 8


b i
2x + 10 = 32
ii x = 11


c i
3x + 3 = 27
ii x = 8

9
1 should have subtracted 3 from each side to get 2m = 8, m = 4


2 should have added 1 to each side to get t = 5



3 should have multiplied each side by 2 to get x = 16


4 should have divided both sides by 5 to get x + 3 = 5, x = 2

Challenge: Think of a number

A
a
9
b
 1
c 15

B
a
12
b 7
c 13 
Exercise 15D

1
a
56
b 9
2
a
612
b 180
3
a
900°
b 1800°
4
a
200
b 142
5
a
7
b 1.6
6
a
£125
b £225
c £175

7
a
30 cm²
b 36 cm²

8
a
120 °F
b 110 °F
c 160 °F
d 230 °F

Investigation: Values less than 1

A
values between −1 and 1

B
values between 5 and 3

C
values greater than 1 (and values less than 0)

D
Check pupils’ expressions, for example 5x, 
[image: image531.wmf]20

x

, x + 8.
	Chapter 15: Answers to Review questions


1
a x = 6
b x = 11
c x = 4
d x = 10


e m = 5
f m = 7
g m = 8
h m = 3


i x = 16
j x = 8
k x = 27
l x = 20


m k = −8
n k = −3
o m = −4
p x = −7

2
a m = 3
b t = 12
c y = 9
d x = 3


e n = 1
f q = 8
g p = 8
h t = 10


i q = 7
j g = 3
k y = 10
l m = 12


m t = 15
n x = 2
o n = 2
p p = 14

3
a 4t
b 4t = 52
c t = 13


d 2(t + 4) = 22
e t = 7

4
a i 3(5 + x) = 36
ii x = 7


b i 3(5 + x) = 42
ii x = 9
5
a i 2x + 9 = 15
ii x = 3


b i 2x + 14 = 23
ii x = 4.5


c i 3x + 8 = 26
ii x = 6
6
a i £11
ii £13
iii £19


b i 2w + 3 = 27
ii 12

7
1 20 ÷ 5 = 4 so x = 4


2 should have multiplied both sides by 3, so x = 36


3 should have added 4 to both sides, so t = 10


4 should have subtracted 7 from both sides, so 
[image: image532.wmf]4

x

= 3 giving x = 12

	Chapter 15: Answers to Reasoning – Old trees


1
3048 BC

2
32

3
69

4
Measure the diameter at chest height, find out the type of tree and use the tree ageing formula.
5
a 28
b 30

6
63

7
238

8
Measure the diameter at chest height, then the age = diameter × 7.
Chapter 16 answers
Exercise 16A 
1

	0–10
	14

	11–20
	8

	21–30
	8


2
a frequencies are 3, 2, 10, 8, 2
b 260–279

3
a frequencies are 4, 9, 1
b 6–8


c All 4 masses should be between 6 kg and 8 kg.
4
a frequencies are 3, 7, 4, 4, 2
b 16–18

5
a 50–54
b 28 days is the total frequency, so the month is February.

Activity: Diagrams in this book

Check pupils’ investigations.
Exercise 16B 

1
a 7
b 4
c 7
d 3

2
a 7
b 2.5
c 4
d 4

3
a 3
b 5   
c 3   
d 10

4
a 5
b 9
c 8
d 6

5
a 6
b 20
c 14
d 4

6
a 4.4
b 4.6
c 5.5
d 9.2

7
a 140 cm
b 139 cm
c 131 cm
d 140, uses everybody

8
a 0
b 1
c 1.2

9
a 3
b 4
c 5

10
The mean café price is £1.63, so the mean coffee shop price is higher.
Investigation: Find the mean

pupils’ own answers
Exercise 16C

1
a

b Autumn
2
a


b Javelin

3
a


 
b 1

4
a


b 21–30

5
a cannot put into order as the values are not numerical

b cannot put into order as the values are not numerical

c put all data in order and find the middle


d We don’t know the individual values as the data is grouped.

6
a City B
b City B
c 10
d 5 °C

Activity: Comparing temperatures

Check pupils’ posters.
Exercise 16D
1
100 °C
2
3.5 s

3
50 mins

4
a 9 °C, 9 °C, 14 °C, 9 °C, 9 °C

b 8.5 °C, 7.5 °C, 9 °C, 9.5 °C, 5.5 °C


c for example, the further North, the colder it is

5
a Kath, a higher mean score


b Kath a more consistent score (lower range)

6
a Lisa, a higher mean


b Kyle, more consistent (lower range)

7
Men have a larger modal size but women have a more consistent shoe size.
8
a £7
b £6.50

Activity: Comparing populations

pupils’ own answers

Exercise 16E

1
a 10
b the 10 is an extreme value

2
a extreme value
b doesn’t account for the 14 and 16


c doesn’t account for the higher end   
d extreme value   

e doesn’t account for the higher values
f the 100 is an extreme value

3
a median = 5.5, mean = 21 (median)
b mode = 10, mean = 26 (mode)   

c median = 101, mean = 82 (median)
d median = 5.5, mean = 5 (either)

e median = 7, mode = 1 and 10 (median)
f median = 8, mean = 8 (either)

4
a frequencies are 3, 4, 6, 2: modal class is 14–15
b no individual mode

5
a median

b mode   



c i median (the lowest)
ii mean (the highest)
iii median (the lowest)

Activity: Football match attendances

pupils’ own work

	Chapter 16: Answers to Review questions 


1
a

b silver

2
a 3
b 7
c 6
d any value up to 4, as the median must now be halfway between 4 and 6

3
a Rodrigo – higher mean


b Rodrigo – more consistent

4
a frequencies are 4, 8, 6, 2

b 16–18

5
a 9

b 5, 7

c 5, 6, 7

6
a median = 5, mean = 13.6 (median – extreme value)

b mode = 11, mean = 20 (mode – extreme value)

c median = 200,  mean = 162 (median – extreme value)

d median = 6.5, mean = 6 (either) 

e median =  8,  mode = 2 (median – the mode is also the lowest value)

f median = 7, mean = 7 (either)

7
a 52°, 308°
b not possible as we don’t know how many boys there are altogether

	pter 16: Answers to Problem solving – Questionnaire


	Favourite Wii game, boys
	Frequency

	Bowling
	4

	Boxing
	13

	Golf
	5

	Tennis
	2

	Baseball
	1


1


	
	

	Favourite Wii game, girls
	Frequency

	Bowling
	19

	Boxing
	0

	Golf
	4

	Tennis
	2

	Baseball
	0


2
a 



b


	Number of CDs, boys
	Frequency

	1–10
	0

	11–20
	5

	21–30
	6

	31–40
	5

	41–50
	7

	51–60
	2


3
a 

	Number of CDs, girls
	Frequency

	1–10
	0

	11–20
	5

	21–30
	7

	31–40
	9

	41–50
	3

	51–60
	1



b


4   

5
a i Girls

	
Class
	Tally
	Frequency

	0–1000
	[image: image533.jpg]



	5

	1001–2000
	[image: image534.jpg]
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	8

	2001–3000
	[image: image536.jpg]
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	8

	3001–4000
	[image: image538.jpg]]




	3

	4001–5000
	[image: image539.jpg]



	1



ii Boys

	Class
	Tally
	Frequency

	0–1000
	[image: image540.jpg]1




	2

	1001–2000
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	8

	2001–3000
	[image: image543.jpg]
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	9

	3001–4000
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	4

	4001–5000
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	2
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